Sirt1 acts in association with PPARα to protect the heart from hypertrophy, metabolic dysregulation, and inflammation.
A complex set of metabolic and inflammatory processes are involved in the development of cardiac hypertrophy. Accumulating evidence indicates an important role for Sirt1 in cardiac function, whereas peroxisome proliferator-activated receptor-α (PPARα) is a master controller of cardiac lipid metabolism and plays a protective role on cardiac hypertrophy. The objective of the present study was to explore the relationships between Sirt1 and PPARα in the control of hypertrophy, metabolism, and inflammation processes in the heart. Neonatal cardiomyocytes (NCMs) were used for studies in vitro. Both the activation of Sirt1 with resveratrol (RSV) and overexpression of Sirt1 inhibited phenylephrine (PE)-induced NCM hypertrophy and prevented PE-induced down-regulation of fatty acid oxidation genes. Sirt1 also inhibited the PE-induced increase in mRNA levels of the pro-inflammatory cytokine monocyte chemoattractant protein-1 in NCMs and blocked the enhanced nuclear factor-κB (NF-κB) activity associated with exposure to PE. Importantly, inhibition of PPARα suppressed the beneficial effects of Sirt1 on hypertrophy, fatty acid metabolism, and inflammation. Co-immunoprecipitation studies revealed that overexpression of Sirt1 enhanced PPARα binding to the p65 subunit of NF-κB and led to p65-deacetylation in NCMs. Moreover, Sirt1 overexpression led to the deacetylation of the PPARα co-activator PGC-1α. Consistent with these observations in vitro, isoproterenol-induced cardiac hypertrophy, metabolic dysregulation, and inflammation in vivo were prevented by RSV in wild-type mice but not in PPARα-null mice. Collectively, these findings reveal a major involvement of the Sirt1-PPARα interaction in the protective role of Sirt1 against cardiac hypertrophy.